SERIES of rotation experiments was established in
1912 on Tripp very fine sandy loam at the Scotts Bluff Field Station, Mitchell, Neb. These experiments were planned to determine the effects of rotation, alfalfa in the rotation, and applications of manure upon the yield of crops under irrigation. The results obtained have definitely established the importance of alfalfa in the rotation and of manure applications for the production of irrigated crops in western Nebraska (4, 5, 6, 8, 17 acre in area. The number of plots included in any one rotation was determined by the length of the rotation, each crop in the rotation being cropped yearly on one of the plots. Detailed descriptions of the rotations and the cultural practices employed have been reported previously (5, 6).
In 1941, soil samples were taken by o to 6-and 6-to 12-inch depths in the surface foot and by 12-inch depths thereafter to a depth of S feet.* A similar set of samples was taken in 1935 from all the plots except those in corn and alfalfa.
6 Each sample represents a composite of 15 cores obtained in such a manner that continuous sampling in old furrows or crop rows was avoided. The composited samples were air-dried, sieved, and thoroughly mixed before being stored in closed glass jars. Soil samples were also taken at the beginning of the experiment in 1912 by foot sections to a depth of 7 feet from a few selected plots." The latter samples are designated "virgin samples" in this study.
For the work reported here, only those soil samples from plots of the following, rotations were studied: Rotation No. Alfalfa (3 years), potatoes, oats sugar beets ANALYTICAL METHODS Nitrogen was determined by a slightly modified method (21), using about o.i gram of copper wire lyst. Oxidizable material was determined by the W Black method as modified by Smith and Weldon (2 fication rates were determined by incubating ico-g ples of soil in pint milk bottles at moisture equivale and a temperature of 25° C for a period of 3 week were determined at the beginning and the end of bation period by the phenoldisulfonic acid method ( ble phosphorus was determined on the 1935 samples ing -125 grams of air-dried soil with I liter of buffered to the initial pH of the soil. The solution normal to sodium carbonate and potassium chloride ficient boric acid to give the desired pH (14).
Three buffered solutions were used for obtaining ble phosphorus contents of the 1941 samples by le grams of air-dried soil with I liter of solution. Two contained acetic-boric acid (0.04 N each) -with sodium hydroxide to give pH values of 5.0 and 7-4. solution was the same as that used for the 1935 sa buffered to a pH of 7.4.
Cation exchange capacity was determined by th um acetate method as described by Peterson and (10). Exchangeable potassium was determined by t of Brown, Robinson, and Browning (i). Exchan dium was determined by the method described by Rhoades (19). A Cameron pH meter was employ reaction determinations on suspensions of soil dioxide-free distilled water in a ratio of 1: 2.5. M analyses were made by the method of Olmstead, and Middleton (9).
UNIFORMITY OF PLOTS
Although it seems apparent that the large dif total nitrogen, oxidizable material, and other prope o to 6-and 6-to 12-inch depths reported in Tab inclusive, are due largely to the cropping and man tices, there is a possibility that inherent soil variati a factor in determining those differences. Since o plots were sampled in 1912 at the beginning of th experiments, it was considered desirable to obtain direct information on the inherent soil variability. I it was considered desirable to evaluate the adequ samples consisting of 15 cores per plot for measur ences of the order reported in Tables I to 6 
